Leucine-rich repeat kinase 2 (LRRK2) cellular biology: a review of recent advances in identifying physiological substrates and cellular functions.
Mutations in the leucine-rich repeat kinase 2 (LRRK2) gene are the most common forms of inheritable Parkinson's disease and likely play a role in sporadic disease as well. LRRK2 is a large multidomain protein containing two key groups, a Ras-like GTP binding domain and a serine, threonine kinase domain. Mutations in the LRRK2 gene that associate with Parkinson's disease reside primarily within the two functional domains of the protein, suggesting that LRRK2 function is critical to the pathogenesis of the disease. The most common LRRK2 mutation increases kinase activity, making LRRK2 kinase inhibition an attractive target for small molecule drug development. However, the physiological function of LRRK2 kinase as well as its endogenous protein substrates remains poorly understood and has hindered drug development efforts. Recent advances in LRRK2 biology have revealed several potential cellular roles, interacting proteins, and putative physiological substrates. Together, a picture emerges of a complex multifunctional protein that exists in multiple cellular compartments. Through unclear mechanisms, LRRK2 kinase regulates cytoskeleton architecture through control of protein translation, phosphorylation of cytoskeletal proteins, and response to cellular stressors. This article will briefly cover some interesting recent studies in LRRK2 cellular biology and highlight emerging cellular models of LRRK2 kinase function.